Overexpression of SIRT6 in porcine fetal fibroblasts attenuates cytotoxicity and premature senescence caused by D-galactose and tert-butylhydroperoxide.
SIRT6, a member of the yeast silent information regulator 2 (SIR2) family, possesses both robust ADP-ribosyltransferase activity and protein deacetylase activity depending on NAD(+). It has been shown to maintain genomic stability and telomere integrity, and to prevent age-related disorders and premature ageing. However, the mechanism by which SIRT6 overexpression affects cellular ageing is not well understood. In this study, we investigated the effect of SIRT6 overexpression on cytotoxicity and ageing syndromes. A full-length cDNA of porcine SIRT6 was inserted into pcDNA3.1(-) and subsequently transfected into porcine fetal fibroblasts (PFFs). Overexpression of SIRT6 was identified by quantitative real-time polymerase chain reaction and western blot assay. The cells were incubated with D-galactose and tert-butylhydroperoxide at their cytotoxic concentrations. The damage caused by the stresses was detected with fluorescence microscopy using 4',6-diamidino-2-phenylindole (DAPI) staining, DNA ladder analysis, and observation under transmission electron microscopy. The results showed that SIRT6 overexpression in cells decreased damage to the nuclei. It also protected against the generation of DNA fragmentation and damage in the ultramicrostructure of the cells, especially damage to mitochondria. Our observations suggested that one function of SIRT6 in PFFs was to dampen cytotoxicity, and, therefore, to decrease the damage that causes premature senescence.